A total of 6,500 mosquitoes were identified during a two-year survey (1999)(2000)(2001) in Lebanon, and these belonged to twelve species: Culex pipiens, Cx. laticinctus, Cx. mimeticus, 
In Lebanon, several mosquito-borne diseases mainly malaria and dengue were endemic until the 1950's when the government launched a mosquito eradication program (Matossian & Ibrahim, 1974) . No cases of dengue and malaria were reported afterward; however, since 1997, several incidences of local malaria have occurred in some populated areas of Lebanon (Hamadeh, 1997) . It seems that malaria still poses a threat to the country especially that the disease was never eradicated from the neighboring countries. To examine the transmission of diseases by mosquitoes in Lebanon, it is critical to start by studying the taxonomy, distribution and abundance of these vectors, especially that knowledge of the mosquito species in Lebanon is very patchy and dates from the 1940's and 70's (Parr, 1943; Matossian & Ibrahim, 1974) . The aims of this study are to update and evaluate the current status of mosquito species in Lebanon, and to determine the breeding sites, abundance and distribution of the Lebanese mosquitoes, with special emphasis on the malaria vectors. M osquitoes are of great economic importance because many act as vectors for a number of human diseases, such as malaria, dengue, filariasis, and several types of encephalitis including West Nile fever (Service, 1993) . With the constantly changing environment, the epidemiology of mosquitoborne diseases is also modified. Global warming, periodic flooding and deforestation have opened new habitats to mosquitoes which show high plasticity in their breeding behavior and readily spread their distribution. In fact, sporadic malaria outbreaks have been reported in non-endemic countries and transmission of the disease was caused by the bite of a locally infected Anopheles species (Zucker, 1996) .
In order to estimate changes in mosquito density throughout the year, periodic indoor house collections from July 1999 to July 2000 were made weekly in five selected houses situated in Beirut and its suburbs: Ain El Roumaheh (Greater Beirut), Sabtieh (Greater Beirut), Zalka (Metn Co., Mount Lebanon), Nabay (Metn Co., Mount Lebanon), and Rabwe (Metn Co., Mount Lebanon). The weekly indoor collections involved the same catch efforts per unit time in each house: number of actively biting and resting mosquitoes caught during five hours after sunset. The taxonomy of the collected mosquitoes were determined using keys by Dubose & Cutin (1965 ), Harbach (1985 , 1988 , Jayson (1992), Glick (1992) , and Samanidou-Voyadjoglou & Harbach (2001) after an initial consultation and species confirmation by Dr Harbach (NHM, London). Voucher specimens were preserved in the NHM, American University of Beirut.
RESULTS
A total of 6,500 mosquitoes were collected from various sites in Lebanon. The mosquitoes belonged to two subfamilies, Culicinae and Anophelinae, and twelve species: a -Culex (Culex) mosquitoes (Table I) . It was distributed throughout the country and found at all altitudes. Its breeding sites were diverse, ranging from artificial containers such as cans filled with rain water, water reservoirs, garden pools, to rivers, ponds, and irrigation ditches. This species was continuously abundant and active throughout the year. Monitoring mosquitoes in five selected houses throughout the year demonstrated that Cx. pipiens was the most abundant mosquito indoors, accounting for 97.9 % of the catches (Table II) behavior was anthropophilic, endophagic, and endophilic. In 1999-2000, the changes in population density of Cx. pipiens indoors, as observed in the monitored houses, showed that the female mosquitoes were active throughout the year as long as the temperature was favourable (Fig. 2 ). An increase in the population of Cx. pipiens females was detected in November when the temperature started to drop. This could be explained by the fact that the females appeared to be the overwintering stage, and remained active and did not hibernate when the winter was wild. as Nahr El Kalb, in garden pools, in artificial containers, such as water filled barrels, in water reservoirs, and in irrigation ditches. The adults were collected indoors, and were found to rest on indoor walls. In fact, Cx. laticintus was found to be the third most abundant mosquito species indoors, but it was found at a low density and accounted for only 0.53 % of the catches in the monitored houses (Table II) . Therefore, this species also exhibits anthropophagic, endophagic, and endophilic behaviours, but with a much lesser degree than Cx. pipiens. This species preferred mainly natural fresh water sites for breeding purposes and was found from May to September. Larvae were collected from the Ammiq swamp, irrigation ditches, and large water reservoirs next to river banks. Only a few (5) adults were colleted from indoor houses although this species was not reported in the monitored houses. Culex hortensis comprised 0.60 % of the total collected mosquitoes, and was most prominent in the field (Table I ). Ochlerotatus caspius was mainly captured from the sea shore, from mid April to October. The larvae were found to breed in salty rocky pools and adult females became very active around sunset at high densities, and were capable of inflicting painful bites. This species was also found in natural fresh water river banks, mainly in the rivers close to the coast. It was not captured indoors, and appeared to have a strong anthropophilic, exophagic, and exophilic behaviors. With respect to its density, it was found to be the second most abundant mosquito, accounting for about 12 % of the total catches (Table I) .
Ochlerotatus caspius appeared to be a complex of species. Morphological differences were detected between the population in the South of Lebanon from the Kasmieh River and the rest of the populations. The specimens collected at Kasmieh River matched the typical description of Oc. caspius (Dubose & Curtin, 1965; Lambert et al., 1990) in having on the mesonotum all fawn-colored scales and two submedial lines of whitish scales running along the length of the scutum. Also, the abdominal terga showed transverse basal bands of pale scales, in addition to a pale, median, dorsal stripe. The rest of the specimens differed in having a scutum covered with scales golden-brown in color, which was similar to the description of This large mosquito was caught from March to September, both indoors and as larvae in the field. The larvae bred in fresh, clean water sources such as irrigation ditches, water reservoirs, garden pools, water cans near Nahr Ibrahim, and water filled barrels. Culiseta longiareolata accounted for 2.85 % of the collection (Table I) . Although it represented only 1.34 % of the mosquitoes collected in the monitored houses (Table II) , it was found to be the second most abundant mosquitoes indoors. Its behaviour appeared to be anthropophilic, endophagic, and endophilic. This species was caught from late April to November both indoors as adults and as larvae in the field. The larvae were found only to breed in cold, fresh and clean water sources, such as wells, natural pools and clean puddles next to river banks. Anopheles claviger accounted for 1.45 % of the total collection (Table I ) and 0.13 % of the catches in the monitored houses (Table II) . Gravid females were collected from houses in highly populated areas, in all of the three sites in the Metn Co. of Mount Lebanon, and in one of the monitored houses (Sabtieh) in Greater Beirut (Fig. 1) .
DISCUSSION

T
he results of the survey demonstrated that Cx. pipiens was the most common and abundant mosquito species in Lebanon, both indoors and outdoors. Similarly, Parr (1943) previously reported that Culex pipiens molestus (Forskal 1775) was "a domestic species whose distribution probably extends to every town and village in Syria and Lebanon". In fact, Culex pipiens was reported to be very widely distributed in the whole Paleartic and eastern areas of the Afrotropical Region such as Yemen and the southwestern part of the Saudi Arabia (Harbach, 1988) . Moreover, Cx. pipiens molestus has been identified in Lebanon by Matossian & Ibrahim (1974) who reported that it was responsible for the transmission of the West Nile Virus infection in Egypt, and other countries in the Eastern Mediterranean. Culex laticinctus was the second most abundant Culex species collected indoors and outdoors, yet with a much lower density. In accordance with our results, this species was reported to be mainly paleartic (Harbach, 1988) , and was previously reported in Lebanon by Parr (1943) and Harbach (1985) . In 1943, Parr noted that Cx. laticinctus started to breed in late spring and became abundant in coastal areas during the summer. This species is not known to be involved in the transmission of diseases. Culex mimeticus was also reported by Parr (1943) who found it common in the summer months in coastal and inland areas of Lebanon. On the other hand, in 1974, Matossian & Ibrahim did not observe its presence. Our results indicate the current rarity of this mosquito and its association with wild habitats. Regarding the rest of the Culex species, they were found at low densities in Lebanon. Culex hortensis was also reported by Parr (1943) who found it abundant in the spring. Our results showed its occurrence from April to September, in natural aquatic habitats. As for Cx. judaicus, it was found to be a rare species in Lebanon. This species was not previously reported to occur in Lebanon, and thus we report it as a new record. It was noted as a new record in Jordan by Amr et al. (1997) . As for other Culex species, Parr (1943) reported the occurrence of Culex (Culex) univittatus Theobalt 1901 in different areas of the country during the summer and fall. This species might have become rare as it was not encountered in our survey and during the work of Matossian and Ibrahim in 1974 . Moreover, Harbach (1985 , 1988 reported the occurrence of three Culex species that we did not encounter in our survey. These species are: Culex (Culex) perexiguus Theobald 1903, Culex (Culex) theileri Theobald 1903, and Culex (Culex) tritaeniorhynchus Giles, 1901 . Parr (1943 did not report the presence of Cx. perexiguus, but mentioned that he collected larvae of Cx. tritaeniorhynchus but no adults from a rain water cistern in one site of Lebanon and reported that Cx. theileri is not common at all in Lebanon. He found a few adults of this later species in the Ammiq swamp, which is today quite altered as the water level has tremendously decreased. It could be that these species became rare due to habitat modification. Several Ochlerotatus species were collected in this survey. Ochlerotatus caspius was found to be very common and abundant in the coastal areas. Two forms were detected; thus, this species seems to form a complex and needs further investigation. Ochlerotatus caspius has not been previously reported in Lebanon. Parr (1943) found the presence of one female Oc. mariae, (El Shazly et al., 1998) and Israel (Braverman et al., 1991) . The rest of the Ochlerotatus species, Oc. geniculatus, and Oc. pulchritarsis were less abundant. None were reported previously to occur in Lebanon. Parr (1943) mentioned the possibility of the presence of Oc. geniculatus in Lebanon, but he could not make an accurate identification as his specimen was in poor condition. Two Aedes species were encountered in this survey. Aedes cretinus was found at low densities in both outdoors and indoors. This mosquito species was not reported previously to occur in Lebanon. On the other hand, Parr (1943) reported the presence of Ae. aegypti, which we encountered only one specimen in our survey, most probably as it occurs now at a very low density and perhaps because it was the target of eradication programs by the government. In fact, Matossian & Ibrahim (1974) noted that several epidemics of dengue took place in Lebanon from 1861 to 1946, but none for the 25 years after, and the reasons for the disease disappearance were not fully understood. They also postulated that the eradication of Ae. aegypti vector could be the main reason. Culiseta longiareolata was quite common in Lebanon. Parr (1943) reported the presence of Theobaldia longiareolata (Macquart), but Matossian & Ibrahim (1974) did not report its existence in Lebanon. This species was also reported from other Middle Eastern countries such as Jordan (Khyami-Horani et al., 1999) , Egypt (El Shazly et al., 1998) and Israel (Braverman et al., 1991) . One of the vectors of malaria, Anopheles claviger, was collected from May to September, from eight sites in Lebanon. The breeding sites for this species were restricted to fresh, cool, and clean water habitats. Three of these breeding sites were in Ain Saade and its surrounding areas (Metn Co.) , where a few indigenous cases of malaria were reported in 1997 , 1999 , and 2000 (Hamadeh, 1997 El Awar, personal communication) . In all these cases, the patients did not leave the country and did not have any blood transfusion. These observations clearly show that the reported malaria cases were not imported, but autochthonous and caused by the bites of locally infected Anopheles females. (Anopheles) sacharovi Favre 1903, and An. (Cellia) superpictus Grassi 1899 (Glick, 1992; Parr, 1943) . However, these species were not collected in our survey. It could be that either they became very rare after the Mosquito Eradication Campaign in the 1960's or their breeding sites were altered. In the 1940's, malaria vectored by several Anopheles species was hyperendemic in Lebanon, especially in the coastal regions. After the initiation of the Malaria Eradication Program, eradication was achieved in Lebanon as no indigenous cases of malaria were observed after 1963 (Matossian & Ibrahim, 1974) . However, because of the resurgence of malaria in many parts of the world, and because the disease was never completely eradicated from neighbouring countries, such as Syria and Israel (Schwartz, 1994) , malaria still poses a threat to Lebanon, especially that the returning tourism and post-civil war influx from different countries, such as Africa, have made the protozoan reservoir available. Our findings demonstrate the occurrence of the malaria vector at low densities in a few populated regions of Mount Lebanon where tourism is common. This indicates that malaria surveillance should be strengthened and the vector breeding sites should be closely monitored.
